








Mathematics 

of Stall's during the last ten years of his life. Mark Kac, another Polish mathematician 
from the Lw6w school, gave a clue to the source of this strong collaboration: "[Dan] is 
a first-rate mathematician and he has the Polish soul with regard to mathematics. . . . He 
was on his way to becoming an all-American linebacker on the famous Longhorn team, 
and he gave it up for mathematics!" Dan's love for mathematics and gift for teaching 

as he introduces the readers to the basic tools of measure and probability 
s how to apply these tools to the fashionable and challenging problems 

in nonlinear science. His tutorial on probability and measure is intended to fill some 
gaps in our mathematical background as it reminds us of the beauty and precision of 
the mathematicians* world. Of the three research problems that follow the tutorial, the 
first and third demonstrate how intuition gained from computer experiments leads to 
strict mathematical proofs. The second, "Geometry, Invariant Measures, and Dynamical 
Systems," is most closely tied to the physicists' approach to nonlinear systems. We 
know now that many deterministic nonlinear systems live on strange attractors, delicate 
fractal structures that describe a never-repeating orbit confined to a finite region of 
space. These systems exhibit what appears to be chaotic behavior. How would one 
describe the long-term behavior of such a system? Dan shows us how to define a 
probability measure on strange attractors that could be used to calculate the average 
properties of complex nonlinear systems. 

In the article that follows, Paul Stein takes us back a step in history to the computer 
studies done with Stan in the early sixties on iterations of nonlinear transformations. 
Their work, apart from leading to perhaps the first discovery of a strange attractor, also 
led to the 1973 paper by Metropolis, Stein, and Stein on the iteration of the famous one- 
dimensional logistic map. This paper was a source of inspiration for Feigenbaum's 1976 
breakthrough on the universal nature of the transition to chaos by "period doubling." 
Stein describes the earlier results on period doubling as well as some recent work with 
Mauldin on an alternate route to chaos that has been observed in chemical experiments. 

The last two authors in this section break off from the theme of experimental 
mathematics and nonlinear systems. Mycielski, a Polish mathematician well known 
in the field of logic and set theory, took this opportunity to introduce to the non- 
mathematician two of Ulam5s formidable contributions to pure mathematics; first his 
measurable cardinals, which allow one to talk about orders of infinity well beyond what 
anyone had dreamed of, and, second, his proof with Oxtoby of the existence of ergodic 
transformations, one important step toward proving the ergodic hypothesis, the most 
controversial assumption in the foundations of statistical mechanics. (The significance 
of ergodicity or the lack thereof is discussed again in the physics section of "The Ulam 
Legacy "). 

Ronald Graham from Bell Laboratories closes our foray into mathematics with a 
little introduction t theory. Graham focuses on a problem that illustrates Stan's 

quantifying exactly how alike (or different) mathematical 
is theme will recur in another form when Walter Goad 

takes up the question of "alikeness" of DNA sequences in the biology section of "The 
Ulam Legacy." 
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